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Description 

This invention relates to undenatured virus-free biologically active protein-containing compositions. 
More especially, this invention relates to the inactivation of viruses, especially lipid coated viruses, e.g., 

s hepatitis B in human blood, blood component, blood plasma or any fraction, concentrate or derivative 
thereof containing blood proteins or non-blood sources including normal or cancer cells, the exudate from 
cancer or normal cells grown in culture, hybridomas and in products from gene splicing (DNA), by the use 
of di- or trialkyl phosphates, and to the resultant products. In particular, this invention relates to blood 
plasma or other plasma protein-containing compositions which are to be rendered substantially free of 

70 hepatitis B and/or non-A and non-B hepatitis or other viral infectivity, such blood plasma or fractions thereof 
having valuable labile proteins, such as, for example, factor VIII. 

Numerous attempts have been made to inactivate viruses such as hepatitis B virus (HBV) in mamma- 
lian, especially human, blood plasma. It is the practice in some countries to effect inactivation of the 
hepatitis B virus in the blood plasma by contacting the plasma with a viral inactivating agent of the type 

15 which crosslinks with the proteinaceous portion of hepatitis B virus, or which interacts with the nucleic acid 
of the virus. For instance, it is known to attempt to inactivate hepatitis B virus by contact with an aldehyde 
such as formaldehyde whereby crosslinking to the protein is effected and the hepatitis B virus is inactivated. 
It is also known to effect inactivation of the virus by contact with beta-propiolactone (BPL). an agent which 
acts on the nucleic acid of the virus. It is further known to use ultraviolet (UV) light, especially after a beta- 

20 propiolactone treatment. 

Unfortunately, these agents often alter, denature or destroy valuable protein components especially so- 
called "labile" blood coagulation factors of the plasma under conditions required for effective inactivation of 
virus infectivity. For instance, in such inactivation procedures, factor VIII is inactivated or denatured to the 
extent of 50-90% or more of the factor VIII present in the untreated plasma. Because of the denaturing 

25 effects of these virus inactivating agents, it is necessary in the preparation of derivatives for administration 
to patients to concentrate large quantities of plasma so that the material to be administered to the patient 
once again has a sufficient concentration of the undenatured protein for effective therapeutic treatment. This 
concentration, however, does not affect reduction of the amount of denatured protein. As a result, the 
patient not only receives the undenatured protein but a quantity of denatured protein often many times that 

30 of the undenatured protein. 

For instance, in the inactivation of hepatitis B virus in human blood plasma by beta-propiolactone, there 
is obtained as a result thereof, a plasma whose factor VIII has been 75% inactivated. The remaining 25% of 
the factor VIII is therefore present in such a small concentration, as a function of the plasma itself, that it is 
necessary to concentrate large quantities of the factor VIII to provide sufficient concentration to be of 

35 therapeutic value. Since such separation techniques do not efficiently remove denatured factor VIII from 
undenatured factor VIII, the material administered to the patent may contain more denatured protein than 
undenatured protein. Obviously, such inactivation is valuable from a standpoint of diminishing the risk of 
hepatitis virus infection. However, it requires the processing of large quantities of plasma and represents 
significant loss of valuable protein components. Furthermore, administration of large amounts of denatured 

40 proteins may render these antigenic to the host and thus give rise to autoimmune diseases, or perhaps, 
rheumatoid arthritis. 

The loss of these valuable protein components is not limited to factor VIII, one of the most labile of the 
valuable proteins in mammalian blood plasma. Similar protein denaturation is experienced in respect of the 
following other valuable plasma components: coagulation factors II, VII, XI, X; plasmin, fibrinogen (factor )) 
45 IgM, hemoglobin and interferon. 

Factor VIII, however, is denatured to a larger extent than many of the other valuable proteins present in 
blood plasma. 

As a result of the foregoing, except in the processing of serum albumin, a stable plasma protein 
solution which can withstand pasteurization, it is largely the practice in the United States in respect of the 

50 processing of blood proteins to take no step in respect of the sterilization for inactivation of viruses. As a 
result, recipients of factor VIII, gamma-globulin, factor IX, and fibrinogen, must accept the risk that the 
valuable protein components being administered may be contaminated with hepatitis viruses as well as 
other infectious viruses. As a result, these recipients face the danger of becoming infected by these viruses 
and having to endure the damage which the virus causes to the liver and other organ systems and 

55 consequent incapacitation and illness, which may lead to death. 

The BPLAIV inactivation procedure discussed above has not so far been adopted in the United States 
for numerous reasons, one of which lies in the fact that many researchers believe that BPL is itself 
deleterious since it cannot be removed completely following the inactivation and thus may remain in plasma 
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^ be6n 10 be CarCin ° 9eniC in - - parous even to 

P.-a are k now, but „. usually 

5 formed. The expense of antibody format on and ouScali a H P ? m immune com P lex '« 

production; furthermore, there is no *^^^!£Z ^J^T* ,0 *" C ° St °' ,he P ,asma 
is inactivated. There is currently no test for non a SonTlihl B ° f non " B *«• 

hence, it is no « possibie to select plasma ZnZL if? 9 " T " 3 ,9Sl for *• *«* 

It is to be understood that the nrohiom. 7 ? ^' non ' A ' non " B antibody. 

» problems of inactivationl, the S^Sin?!^ £ ^ " *"« <™ *° 

components of the plasma. Thus, whil ITskZTL^ZTT^ °l deSirab,e P^inaceous 
agents, for example, glutaraldehyde. n^ a^^Z^TT B V ' ruS ' c ™^9 

amphiphile. y contacting such protemaceous product with a non-denaturing 

? ° *'ec^ ™?<« °' redUdn9 -P^tis 

amphiphile. P ™ Pr0te,n product bv contacting the product with a non-denatured 

as ramXr ri^TE^ ! * — * 80" 

*s ineffective as a viral inactivating agent. W,h " Tween 80 " * itself 

is relatively 

viruses P^r TJT on 01 : ,ecfous ,ipid - con ^ 

and a trialkylphosphate. Such aqueous L*nnT* r J qU6 ° US medium with a W9ttin 9 agent 

extract or suspension o, cen^oTsZ^ SZ ZTTJ^ T ^ ^ 
suspension of fowl embryo. The patent doe ?Jo?2e5b? ££r ™ aqueOUS extract or 

blood derivatives containing labile blood protein tut^^T ' ?° f ' S " C ° nC8rned with Preparation of 
with disrupting the envelope of lpW^Cl2?S?Si2 ° r™*, " " ° n ' y C °" Cemed 
or reducing protein denaturation en roJ7alZ7eZw° -nd not W " h avoidin 9 

their extracts including transformed Tcel.s and It, 9XtraCtS ' Ussue cu,ture «•»• and 

Phoblastoid cells have been isolated 2 « , Z h" ^ human ^ 

use today contains Epstein-Barr virus aer^^fSTT^' " " C8 " " ne in com ™«* 

produced by these cells would transmit ZurteLTJ^J ? C0 " Cern that ,he use of interf e™ 

The present invention is directed TachSn^ ^ ^'" duCe , V,ra ' caused Serous growth, 
protein-containing composition. (3) wrthout S^JSZS^ T?' W ' <2) Viral inactivated 
three goals are not necessarily compatSe ST tor ^1 kT"" denaturation - As sn °™ above, these 
but is unsafe and substances such JTtomSvS ? n *7 !' be,a - pro P io,act0 ^ '"activates viral infectivity, 
valuable plasma proteins, for exampi ZoTm a ' S ° subs,a " tia »y "enaturate the 

^ ( Xz:z^^ ±rui^r*^ ~ *** 

which process does not substantially denaLeTuc Valuable 2 ' J™™™* 8 ^ components and 
which does not entail the use of a proven cZ^rTl Vj mn com P° ne " t s therein and 

55 Summary of the invention 

P P^tems, that not all viral inactivating agents have such effect. It 



30 



35 



40 



45 



50 



3 



EP 0 131 740 B2 



20 



25 



55 



S ^^^C^ZrS^,^ 3S — *"* *- - a 

ton of said plasma, a serum, a cryoprecipLte "t? vs l r ? * SUpernatant **" "V *acBona- 
a non-blood normal or cancerous cel^e.g^ombi SiTE? TT * ^ <he pr0duct of 
« may be rendered substantJai.y f ree of lipid-i ,he h product - 9™ 

at.on by contacting said labile protein-containino coZr^ Z T L Umn9 substantial P^ein denatur- 
es a trialkylphosphate for a period of S£E£2Z£ 2 S£ I ?■ * 8 ^P" 0 ^* 
of lipid containing viruses such as the hepa^™^ 

substantial denaturation of proteins therein By contectino composrt.on without incurring 

w fraction thereof with a di- or trialkylphosphate foSS h 9 T^" miX,Uf9 0r c <™entrate thereof or 
viruses can be substantia.iy inactivX u 9 ^ totSiTS? "."l* " ,ria ^ lph ° s P^. 
of protein activity of total protein of at least 80% 9r9a,9r ,han 4 logS ' whi,e reali2i "9 a yield 

jzsi.'ssz sirs? c e g,r Errrn-^ such as 

». derived growth factor), plasminogen ^^Z^T^Tr"' ^ ,aCtor and P |atel *- 

(e.g-. cryoprecipitate. ethano, precipitate or"o.X^ b,00d P ' asma 

natant. ethanol supernatant or polyethylen t SZSSTST^ °' SUpematant < e o - Wper. 
coated virus infected and after treatment is Sm^SSTS' com P° slt, °" °"ce had been lipid 

such as labile blood factor Vlll having , . XoSImIV^J T™* ° f 006 °' more b,ood *">*™ 
preferably at least 85%. more preferablv 95* X P . ? aCtlV " ,y t0 t0,al protein oi at 'east 80% 
containing composition having SHduced to 98% * Said b,00d P-* 

determined by infectivity titrations. Thus ttie product oMhe ^ patlt '^ viruses - Virus in a serum is 
composition having once been lipid coated irus Ltted "^^ m t ^ ^ P«^con^ 
.nvention has an extent of inactivation of lipid elated t2- • by the process °' 

the amount of active non-virus labile protein is at leaS/ ' ^ * m 4 ,09S ° f Said vi ™ «* 

thereiJ ^^tlZ^^^^^"^ « of the hepatftis viruses contained 
discussed by Prince, A. M., Stephen W^ s ? 9 ' nteCt ' V,ty teVe,S 0f vivo chimpanzees is 
Beta- P ropio.actone/U,,ravio.et %^"<^£^X^ ^ " Eva,Uati ° n ° f ^ - 

not inactivated iSL^TSS ft £ ^^fant^d" " T^** ^ «* " 

form immume complexes. P * °' ant,bodies bind with the hepatitis viruses and 

Rg. 2 sho»s virus iradtotion J. , 9 " a ''* *"* 

Tte c* con* pcL..,r.= 2 SSrS 'T , "!-r' "~ mt ~« •«> «»*< 
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found in human blood I plasma ZjS^^^-TT^ "'^ an,ib ° di6S (immune 9 lobulin s> 

Blood transfusions are used tl >ilT * 9mSt mfec1,ous hepatitis - influenz a H. etc. 

.oss of Plasmw^ d f ase °' he ™^- "«* resulting from 

no, 5SCF3ntsr,r prio ; to administration - p,asma - h ~- *~ 

factor V,„ foftreatmenfof Z^T%X£!£ « * »™ h "* as 

other fractions can Sb JSS^S ZTZT™? ""T 0n the *• 

subsequent fractionation allows the ^^KTco£nZST ' "* COm *>™* ™* their 

Of great importance, too, is the fi ™*L D iaLT,^ f concentrate s to be treated, 

whole blood and they can ^ £l^J^J^T f" 1 ^ ,0r much ,onQer P^ods than 
salvaging from blood banks the pSma ToZnTJZLZ? hTk, "J" ^ Fina "* ft all ° w * 
as whole blood. P * °" S ° f 0Utdated whole blood that are unsafe for administration 

prothrombin, plasminogen. ZheSS ^ factor fecfr 5' rJ " C °K 9U,a,i0n Pr ° teinS thrombin in. 
immunoglobins (immunoglobulins gTm o an 'bIZJ T^ 9 ,actoMa « 0 < «brinogen), 
more than 100 plasma proteins thai have ! } ' k , ! corT, P |ement components. There are currently 
P-asma Proteins ? ed . p£^*J >*P can be found in 

<»^r^^ U ^Z — i ~ **-» - — es of 

interferons and growth factors synthesis of other proteins can be induced, such as 

o^:%z^^^^z™^ s,an,ey Cohe - Ed - ** j j 
P o,yeX p i^^ ° p f H °r c rr such as —* — « 

fraction containing one or more plasma Zt* s Z . '° ^ P reci P ita t'°n °f a particular 

and so on until the desired iKo^hl^T^ itS6 " b ° preci <> i,ated 

chromatographic processes An mLn™* ! . !■ ° re reCently - ^P^tions are based on 

The maior components o, SSSSSS^Z ^ * "~ 25 * 62 " 
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Proteins 



Rbronigen; cold insoluble globulin; factor VIII; properdin 

n£ ' 9M: fibrin °9 en; ^-lipoprotein; prothrombin; plasminogen- 

Ptamin .nhib.tor; factor V; factor VIII; factor IX; factor X; LmbT 

antitnrombm; .soagglutinins; cerutoplasmin; complement C'l C3 

alpha, -lipoprotein, cerutoplasmin; plasmin-inhibitor; factor IX-' 

peptidase, alpha-and-beta-globulins 

Transferrin; thyroxine binding globulin; serum esterase- 

alpha, -lipoprotein; albumin; alkaline phosphatase 

Albumin; alpha-globulin 

Alpha, -acid glycoprotein; albumin 



fractal*! Wo euma^M M l,,,r0 "««'» > oyowpcrnimw. The cryop»clplBt. is «,,„ 
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composition such as who.e n^bKi^S*. 3 ^ P- tei "-^nin 9 
precipitate from any fractionation of such ^^^^ ^TT^ t ^ thmtil - 
cryoprecipitate.cryosupematantoranv M rHnn7„Vl , , I any fract,onatlon °» such plasma, 
as, for example. prothromb^^ ab0ve "ood proteins such 

present invention is also concerned ml coZ^no f.TS f? Cry ° PreC ' p,tate (factors 1 and Vl ">- The 
more blood proteins. Furthermore t^ZSS^Z^^^ * ^ one or 

a blood protein-containing 1*^22 TS^SS ** ^'P^phate with 

factor VII. factor VIII. factor IX. factor X Sno^^M ^r^," " the ,0 " 0Win9: factor "• 

"szgur or r ins ^^£%£%S£^ invention concems 

-^o^ J 1 3 -rj~ - a triphosphate 

members of trialkylphosphates for use in the r^nf \ P V 2 <0 10 Carb0n a,oms - lllustra «^ 
phosphate, tri-(n-hexyl) phospha to M fVLvLT T 1 T* 0 " ' Me tri(n - bu,y,) P h °sphate. tri-(t-butyl) 
An esoeciallv *:; i :: r ym ? pnosphate - ^-(n-decyl) phosphate, just to name a few. 

can a.so be employed as well as £h Z^S^S^JS^ ° f M ^^^ 

ethyl, di(n-butyl) phosphate. Similar.^ Z^SLZZZ: 7"' ^ ** example ' 
different alkyl group mixtures of dhSviiShS I 1 nos P ha, « can be employed including those of 
be employed. d'alkylphosphate. Furthermore, mixtures of di- and trialkylphosphates can 

containing composition The function oT L ,T tnalkylphosphate contacts the blood protein- 

pro,ein-co 9 ntaininVX2 wt^^ ' a « of the virus in the b.ood 

quately inactivate the virus. tnalkylphosphate. The wetting agent alone does not ade- 

whichl^ nonionic detergents inc.ude those 

Containing the same when 1 aZ^TJ^Ji J'r ^ °' ^ ,3t a " aqueous so,utton 
is contemplated detergents J^l^SZZJZZ^^^ " T^™* ^'^ particu,ar ther ° 
anhydrides, for example those ZrtuJ*f^ * V derivatives of fatty acids, partial esters of sorbitol 
80" and nonionic oSJte^ 8 °"" " Tween 20 " ™« P°Vsorba«e 

» 100" (oxyethylated alkylpheno^AIsc ^2S^" STT?? ^ trademark " Tri,0n X 

which are synthetic 2 witterionic deStSS Til - SOd '7, deox y cholate a * well as the "Zwittergents" 
ammonio-1 ethane sulfonate and " ZL * Sulfobelaines * su <* a * N-dodecyl-N. N-dimemyl-2- 
glucopyranoside. —geners or non.on,c detergents such as octyf-beta-D- 

^ alkylphosphates inc.ude reducing agents such as 

oxyethylated alkyl phano^^ «** Suitab,e ™™™ ******* are 

yethy,ene alcohols, polyoxye^hyLne S «Sds. polyox- 

examples are the following: Pdyoxyethylene oxypropylene fatty acids. Some specific 

alkylphenoxypolyethoxy (30) ethanol 
«5 polyoxyethylene (2) sorbitan monolaurate 

polyoxyethylene (20) sorbitan monopalmitate 
polyoxyethylene (20) sorbitan monostearate 
polyoxyethylene (20) sorbitan tristearate 
polyoxyethylene (20) sorbitan monooleate 
so polyoxyethylene (20) sorbitan trioleate 
polyoxyethylene (20) palmitate 
polyoxyethylene (20) lauryl ether 
polyoxyethylene (20) cetyl ether 
polyoxyethylene (20) stearyl ether 
55 polyoxyethylene (20) oleyl ether 

polyoxyethylene (25) hydrogenated castor oil 
polyoxyethylene (25) oxypropylene monostearate 

The amount of wetting agent, if employed, is not crucia., for example, from about 0.001% to about 
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10%, preferably about 0.01 to 1.5%, can be used 

"Sterilized Plasma and Rasma^erivatvL andT^ EP - A -°°^45. entitled 

The ether or alcohol can be added in «n L„ f ! ™ ere,0f • ass, 9 ned »° the assignee hereof. 

.he volume of blood plasTa X^Z^TSSi^' P ™ V 5 ,0 25% * "W* «»"* on 

treated. Centfate or other b,00d P'asma protein-containing composition to be 

the SIT ,V C ° ntemP,ated e,h6rS * inaCtiva «°" - «" —dance with the invent are those having 



R1-Q-R2 

wherein 



20 



R 3 OH 

wherein 

R 3 is a C, 
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-f-^^ - - oxygen or sulfur atoms in the 

- ~tn^^^ croup is be.een t and S atom, 

n-pentanol and the isopentanols. AJso contemplated arfcornL T ' J 50 ^^" 0 '- n ' butano1 - is °butanol, 
glycol. 1,3-propanediol. ^utanediouC^^^ 1 propylene 

Treatment of blood protein-containino rnmnl ! ! ( y ' 1 ■ 2 " d,n ydroxypropane). 
between o-C and 70-. prJ^SZl T^ZTrZ^T** " ^ * 3 temDe ' a "- 

30 1 minute and 30 hours, preferaWy at leai 1 hour JZ u 7 * SUCh treatment < contact > is between 
effective at atmospheric pressure a ^ s^sJeTZ i * h ° UrS - ^ if9M is no ™ al 'y 
employed. 9 SUDa,m °spher.c and superatmospheric pressures can also be 

remoTeHho^ tcrrS TES^? --"activating a 9ents. for example, ether, are 
os -activating agents and the intenL fu^ up °" the — °f the virus 

To remove ether from plasma the 7\*sZT^l», ,h9 K b,0 ° d P ,asma P'otein-containing composition, 
a slight vacuum imposed ^^^ZT^ZS^ ' " A '° * 37 ' C 

a thin film to insure maximum contact an ^ removal J J^hT^T * ^ * 8pre " d the plasma as 
activating agents include: the ether> 0ther methods tor removal of ether in 

« (1) bubbling of nitrogen gas; 

(2) diafiltration using ether insoluble, eo "TEFLON" m,™™,,, 

proteins; 9 " ' EFLON 1 m 'croporous membranes which retain the plasma 

.0 (5™°."'°°'"" " ™** < ""* ( " m5 " « - «,., „. ^ by „ 

Di- or Irialkylphosphate can b. removM as follows- 
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stabilizer, e.g., an agent which stabilizes the labile protein (AHF) against inactivation by heat. Moreover, the 
heating can be carried out using stabilizers which also tend to protect all protein, including components of 
the virus, against heat if the heating is carried out for a sufficient length of time, e.g., at least 5 hours and 
preferably at least 10 hours at a temperature of 50-70 "C, especially 60 *C. By such mode the virus is 
5 preferentially inactivated, nevertheless, whilst the protein retains a substantial amount, e.g., £80% of its 
protein activity. Of course, the best treatment can also be carried out simultaneously with the alky! 
phosphate treatment. 

The treatment of plasma or its concentrates, fractions or derivatives in accordance with the present 
invention can be effected using di- or trialkylphosphate immobilized on a solid substrate. The same can be 
10 fixed to a macro-molecular structure such as one of the type used as a backbone for ion exchange 
reactions, thereby permitting easy removal of the trialkylphosphate from the plasma or plasma concentrate. 
Alternatively the phosphate can be insolubilized and immobilized on a solid support such as glass beads, 
using silane or siloxane coupling agents. 

The method of the present invention permits the pooling of human blood plasma and the treatment of 
is the pooled human blood plasma in the form of such pooled plasma. It also permits the realization of blood 
product derivatives such as factor VIII, gamma globulin, factor IX or the prothrombin complex (factors II, VII, 
IX, X), fibrinogen and any other blood derivative including HBsAg used for the preparation of HBV vaccine, 
all of which contain little or no residual infective hepatitis or other viruses. 

The present invention is directed, inter alia, to producing a blood plasma protein-containing composi- 
20 tion such as blood and blood plasma fractions, which is substantially free of infectious virus, yet which 
contains a substantial amount of viable (undenatured) protein. More particularly, the present invention is 
directed to inactivation of lipid-containing virus and preferentially inactivation of hepatitis B or non-B, non-A 
virus. Other viruses inactivated by the present invention include, for example, cytomegaloviruses, Epstein 
Barr viruses, lactic dehydrogenase viruses, herpes group viruses, rhabdoviruses, leukoviruses, myxoviruses, 
25 alphaviruses, Arboviruses (group B), paramyxoviruses, arenaviruses, and coronaviruses. 

According to the present invention, there is contemplated a protein-containing composition-a product 
produced from normal or cancerous cells or by normal or cancerous cells (e.g. via recombinant DNA 
technology), such as mammalian blood, blood plasma, blood plasma fractions, precipitates from blood 
fractionation and supernatants from blood fractionation having an extent of inactivation of virus greater than 
30 4 fogs of virus such as hepatitis B and non-A, non-B, and having a yield of protein activity to total protein of 
at least 80%, preferably at least 95% and most preferably 98% to 100%. 

Further contemplated by the present invention is a composition containing factor VIH which is 
substantially free of hepatitis virus to the extent of having an inactivation of greater than 4 logs of the virus 
and a yield of protein activity to total protein of at least 80%, preferably at least 85%, more preferably at 
35 least 95% and most preferably 98% to 100%. 

The process of the present invention has been described in terms of treatment of plasma, plasma 
fractions, plasma concentrates or components thereof. The process, however, is also useful in treating the 
solid components of blood, lysates or proteins secreted by cells. Thus, also contemplated are treatment of 
platelet concentrates, white cell (leukocyte) concentrates, and leukocyte-poor packed red cells as well as 
40 platelet rich plasma, platelet concentrates and platelet poor plasma including packed cell masses compris- 
ing the white buffy coat consisting of white blood cells above packed red cells. Also contemplated is the 
treatment of masses containing concentrates of granulocytes, monocytes, interferon, and transfer factor. 

One can treat plasma itself according to the present invention or fresh frozen plasma, thawed frozen 
plasma, cryoprecipitate, cryosupernatants or concentrates from frozen plasma as well as dilution products 
45 thereof. 

By the same manipulative steps discussed above, virus present in products of normal or cancerous 
cells can be inactivated while retaining labile protein activity in such products. For instance, by the same di- 
or trialkylphosphate treatment one can inactivate products products using normal or cancer cells, the 
exudate from normal or cancerous cells, hybridomas and products produced by gene splicing. Such 
50 treatment does not substantially adversely affect the desired protein. Cells used for production of desired 
protein can, of course, be mammalian as well as non-mammalian cells. 

Factor VIII and factor IX coagulant activities are assayed by determining the degree of correction in 
APTT time of factor Vlll-and factor IX-deficient plasma, respectively. J. G. Lenahan, Phillips and Phillips, 
Clin. Chem., Vol. 12, page 269 (1966). 
55 The activity of proteins which are enzymes is determined by measuring their enzymatic activity. Factor 
IX's activity can be measured by that technique. 

Binding proteins can have their activities measured by determining their kinetics and affinity of binding 
to their natural substrates. 
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a^n^Tu.Sf iS meaSUr d bi0,09iCa " y Cel ' *P-»y «»y assaying their bio.o 9 icai 

ot ^Z^^^^r by *• known and m « «- * d — 9 - «*Ny 

sssrsss o< the invention a - d - — - ^ - «. 

Example 1 

AHF solutions were incubated with 0.1 % TNPB dIus 1 % Twepn mwinh. ~ 
were initially contacted with VSV virus Sindbis vim ?lnd ZnZ I 1 ° UfS * 4 ' C> These solu1ions 

an aqueous solution containing 0 1 wlS c^rT^n^S T" " nd bTOU9ht in w * 

detergent (Tween® 80). with tne folloSo ^resZt ( v° Ph ° SPhate <TNBP > 3f1d 10 wei 9 ht P««mt 
(VSV). 5.8 .ogs of Sindbis Is ^ 4 7 '° 9S °' vesicular stoma "«s virus 

of the TNBP-Tween® 80. tZ^J'wS^?^- Z, , T ^ JUSt Pri0r f0 1,16 addi «°" 
^« * i • L . L y h (labile protein/tota proten) was found to h» Rfio/ 



20 



TABLE I 



30 



35 



Temperature 


Time (Hrs) 


A 


HF 


Log Titer Virus 






U/mL 


%Yld 


VSV 


Sindbis 


Sendai 


4-C 


Start 


10.4 


(100) 


4.7 


5.8 


5.0 




3 






0.9 


-0.4 


2.2 




6 






0.6 


-0.5 


1.5 




18 


8.9 


86 


<-0.5 


0.5 


-0.5 



ether" 3*^^^ 7 ^wl^XsfTT FJT * *" inaCUvati °" » ith 
inactivation was greater (lower loo L vaLTl ?I ^ f 1) ' S ' ndbiS (R9 " 2) and Sendai 3). 
than with ether/Tween 80 Ztrnem > ^ aCC ° rdi " 9 t0 the present inventi °" TNBP) 

«Jl " ^ inaCtivati °" °' - data shows that 



TABLE II 



45 



50 



Effect of Tween 80® (1%) alone on virus inactivation 



Experiment 


Temperature (*C) 


Duration (Hrs) 


Inactivation (log #) 








VSV 


Sindbis 


Sendai 


EMC 


1 


o-c 


3 


0.3 


0.0 


0.0 


0.4 


2 


0*C 
22 'C 


18 
18 


ND* 
ND* 


-0.1 
-0.1 


0.7 
-0.3 


0.5 
0.0 



' not done 
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Example 2 

Example 1 was repeated, but at 27 • r Th a u * r- 

at 22 C. The results for Example 2 are summarized below in Table III; 

TABLE III 



70 



Temperature 


I Time(Hrs) 


A 


HF 


Log Titer Virus 






U/mL 


%Y!d 


VSV 


Sindbis 


Sendai 


22-C 


Untreated 

- 3 


8.3 
8.2 


000) 
99 


4.4 
<-0.4 


5.1 
<-0.5 


5.0 
1.8 
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is Claims 

Cairns for the fo..ow,n fl Contracting States : BE, CH. DE, FR, GB, rr, Li, NL , SE 

" ^"^^ seiected from the group consist of 

» a supernatant from any UacL^Z 0 ™™^ * "* fraCti0naHon 0f such ^ 

induced in blood cells the product o a l^ood noZ^' ' Cry ° PreCipitate ' a ce » proteins 
splicing, substantially free of lipid-conteLrvfru^ T ♦ cance ™ s Ce " 0r the P roduct ° f °ene 
said process comprising eom^TK.^^ 9 SUbStantial ^ de »n. 

of a di-or triphosphate for a S rf f r^ M ^* w ^^ 
composition free of lipid containing ^.JS^^^ 

" to T£l a ™^ 9 ,0 ° ,aim 1 ^ Said * - ^.phosphate has a lkyl groups which contain , 

30 " tSZZZ™*" ,0 C ' aim 2 ' Wh6rein Said ^-Mphosphate has alk y, groups which contain 2 t0 10 

4. A process according to Ciaim 2 wherein said tnalkylphosphate is tri-n-buty. phosphate. 

35 * a A ge P r SS 10 ^ 1 - -acting is conducted in the presence of a we*ng 

6- A process according to Ciaim 5 wherein said wetting agent is a non-ionic detergent 

w 7 

<s 8 ' *"* * — —us ,y with said di-or 

" ^^^^^ * added a^r s,d di-or triphosphate 

so 10. A process according to Cairn 6 wherein said detergent is a partia- ester of sorbite, anhydride, 

11 S»^ , JTL» COndUCti " 9 ~ — * - P—e of an 
* ^S^^JT-S ~ ~ — * - P-nce of an 
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45 



50 



55 2. 



teon.T^srchfac.andpZ^nTSir ^ ' Wi "" 0m '* * """'W*- *»»• 

5 i'TX££Si:SZ£ mm - —* » - - - 

15, A process accding ,o a*, , * er .,„ « periM „, Cm . is ^ , ^ ^ ^ ^ 
" * ISXZ*"*"'"— ' ^'* 5 ' a -™^^^a,a,. Wu , eo)B ^„ 0 . c 

75 

11 A process according to C.aim i wherein ^ protein ^ ontaining composition comprjses ^ ^ 
19. A process according to C.aim , 3 wherein said protein-containing composition comprises factor ,X 
" ^ZT:tT 70 C T 1 Wh6rein *~««^"» composition is addrtonaHy heated tor at 
" ~hS^ is heated comprises a protein 

22 ' ZZE&T 1 t havin9 once ^ ,ipid coa » d *« 

greater than 4 logs of said virus wherein th! Z f , ,nact,vatl ° n °< "P>d coated-containing virus 
non-virus labile pfotein is ^ZZZ^ZIS^Z coT^ ' abi ' e PM * total 

a virus infected protein-containing c^^^^^l^T^T 0 COmposition is from 
contacting the virus infected compoXn wJh £ JfS 8 ^ ,nac,iva,ion P'°<*ss comprising 
sufficient period of time to rwdTS^™?.- . ° am ° Unt of di " or ^'Mphosphate for a 
without incurring suostantTa,^ 

the added inactivating agent in form of di- or Z^Zp^Z^s V 0 *'™™^ com ^'«on 
^ P Xhatr ntainin9 C ° mP0Siti0n * ^ *• serein the triphosphate is tri-n-butyl 

24. A protein-containing composition according to c.aim 22, wherein the virus is hepatitis B virus. 

25. A protein-containing composition according to c.aim 22. wherein the virus is non A, non B hepatite 
Claims for the following Contracting State : AT 

a supernatant from any fractionation o sa^o «m a I P 0m fractiona «°' 1 * such plasma, 
induced in blood ceHs" the product o !n S ^7' * Cry0preci P itat * a «» .ysate. proteins 
splicing, substantially free c* «M^mJ^^. T , CanCer ° US Ce " 0r ,he P roduct ° f 9™ 
said process comprising contSna^S hSl. 22 , mCUrrin9 SUbStantial pro,ein Oration, 
of a di-or trialkylphosphate fo7 a peno^ 

composition free of .ipiS containing vSS ^^22 ZZ^™^ 
.oTc^ms 9 t0 Qaim 1> Wherei " ^ * °' ^'Phosphate has a. k y, groups which contain , 
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35 
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3. A process according to Claim 2 wh rein said trialkylphosphate has alkyl groups which contain 2 to 10 
carbon atoms. 

4. A process according to Claim 2 wherein said trialkylphosphate is tri-n-butyl phosphate. 

5 

5. A process according to Claim 1 wherein said contacting is. conducted in the presence of a wetting 
agent. 

6. A process according to Claim 5 wherein said wetting agent is a non-ionic detergent. 

10 

7. A process according to Claim 5 wherein said wetting agent is added to said protein-containing 
composition prior to contacting said protein-containing composition with said di-or trialkylphosphate. 

8. A process according to Claim 5 wherein said wetting agent is added simultaneously with said di-or 
75 trialkylphosphate to said protein-containing composition. 

9. A process according to Claim 5 wherein said wetting agent is added after said di-or trialkylphosphate 
contacts said protein-containing composition. 

20 10. A process according to Claim 6 wherein said detergent is a partial ester of sorbitol anhydrides. 

11. A process according to Claim 1 further comprising conducting said contacting in the presence of an 
inactivating agent selected from ethers and alcohols. 

25 12. A process according to Claim 5 further comprising conducting said contacting in the presence of an 
inactivating agent selected from ethers and alcohols. 

13. A process according to Claim 1 wherein said blood protein-containing composition contains one or 
more proteins selected from fibrinogen, factor II, factor VII, factor VIII, factor IX, factor X ? factor I, 

30 immunoglobins, prealbumin, retinol-binding protein, albumin, alpha-globulins, beta-globulins,' gamma- 
globulins, factor III and the complement components, fibronectin, antithrombin III, hemoglobin, inter- 
feron, T-cell growth factor and plasminogen activator. 

14. A process according to Claim 1 wherein following said contacting with said di-or trialkylphosphate, said 
35 di- or trialkylphoshate is removed. 

15. A process according to Claim 1 wherein said period of time is between 1 minute and 30 hours. 

16. A process according to Claim 1 wherein said contacting is conducted at a temperature of between 0*C 
40 and 70 • C. 

17. A process according to Claim 1 wherein said di- or trialkylphosphate is present in an amount between 
0.001% and 1%. 

45 18. A process according to Claim 1 wherein said protein-containing composition comprises factor VIII. 

19. A process according to Claim 13 wherein said protein-containing composition comprises factor IX. 

20. A process according to Claim 1 wherein said protein-containing composition is additionally heated for at 
so least 5 hours at 50 to 70 * C. 

21. A process according to Claim 20, wherein the composition which is heated comprises a protein 
stabilizer which stabilizes a protein against denaturation by heat. 
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Pat ntansprtiche 

Patentanspriiche fur folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, U, NL, SE 

1. Verfahren dazu. eine labiles Protein enthaltende Zusammensetzung im wesentlichen frei von Lipid 
enthaltenden Viren zu machen, ohne wesentliche Proteindenaturierung herbeizufUhren, wobei die 
Zusammensetzung ausgewahlt ist aus der Gruppe bestehend aus Vollblut, Blutplasma, Plasmakonzen- 
trat, Prazipitat irgendeiner Fraktionierung solchen Plasmas. Uberstand aus irgendeiner Fraktionierung 
solchen Plasmas, Serum, Kryoprazipitat, Zellysat, in Blutzellen induzierte Proteine, Produkt einer nicht 
Blut entstammenden normalen oder Krebszelle Oder Produkt eines Gen-Splicing-Vorgangs, wobei das 
Verfahren das In-Kontakt-Bringen der labiies Protein enthaltenden Zusammensetzung mit einer wirksa- 
men Menge eines Di-oder Trialkylphosphats fOr eine Zeitdauer umfaBt, die ausreichend ist. urn die 
labiles Protein enthaltende Zusammensetzung frei von Lipid enthaltenden Viren zu machen. ohne 
wesentliche Proteindenaturierung herbeizufuhren. 

2. Verfahren nach Anspruch 1, worin das Di- oder Triaikylphosphat Alkylgruppen aufweist. die 1 bis 10 
Kohlenstoffatome enthalten. 

3. Verfahren nach Anspruch 2, worin das Triaikylphosphat Alkylgruppen aufweist, die 2 bis 10 Kohlenstoff- 
atome enthalten. 

4. Verfahren nach Anspruch 2, worin das Triaikylphosphat Tri-n-Butylphosphat ist. 

5. Verfahren nach Anspruch 1, worin das In-Kontakt-Bringen in Gegenwart eines Befeuchtungsmittels 
durchgefUhrt wird. 

6. Verfahren nach Anspruch 5. worin das Befeuchtungsmittel ein nichtionisches Detergens ist. 

7. Verfahren nach Anspruch 5, worin das Befeuchtungsmittel der Protein enthaltenden Zusammensetzung 
vor dem In-Kontakt-Bringen der Protein enthaltenden Zusammensetzung mit dem Di- oder Triaikylphos- 
phat zugesetzt wird. 

8. Verfahren nach Anspruch 5. worin das Befeuchtungsmittel gleichzeitig mit dem Di- oder Triaikylphos- 
phat der Protein enthaltenden Zusammensetzung zugesetzt wird. 

9. Verfahren nach Anspruch 5, worin das Befeuchtungsmittel zugesetzt wird. nachdem das Di- oder 
Triaikylphosphat mit der Protein enthaltenden Zusammensetzung in Kontakt kommt. 

10. Verfahren nach Anspruch 6, worin das Detergens ein Partialester von Sorbit(ol)anhydriden ist. 

11. Verfahren nach Anspruch 1, welches auBerdem den Schritt umfaBt, das In-Kontakt-Bringen in Gegen- 
wart eines inaktivierenden Mittels durchzufuhren, das gewahlt ist unter Ethern und Aikoholen. 

12. Verfahren nach Anspruch 5, welches auBerdem den Schritt umfaBt. das In-Kontakt-Bringen in Gegen- 
wart eines inaktivierenden Mittels durchzufuhren, das gewMhlt ist unter Ethern und Aikoholen. 

13. Verfahren nach Anspruch 1, worin die Blutprotein enthaltende Zusammensetzung eines oder mehrere 
Proteine enthalt, die gewahlt sind unter Fibrinogen. Faktor II. Faktor VII, Faktor VIII, Faktor IX. Faktor X, 
Faktor I, Immunglobuline, Prealbumin, Retinol bindendes Protein, Albumin, alpha-Globuline, beta- 
Globuline, gamma-Globuline, Faktor III und die Komplementkomponenten, Fibronectin, Antithrombin III, 
Haemoglobin, Interferon, T-Zellen-Wachstumsfaktor und Plasminogenaktivator. 

14. Verfahren nach Anspruch 1, worin im AnschluB an das In-Kontakt-Bringen mit dem Di- oder Triaikyl- 
phosphat das Di- oder Triaikylphosphat entfernt wird. 

15. Verfahren nach Anspruch 1. worin die Zeitdauer zwischen 1 Minute und 30 Stunden liegt. 

16. Verfahren nach Anspruch 1, worin das In-Kontakt-Bringen durchgefUhrt wird bei einer Temperatur 
zwischen 0 • C und 70 • C. 
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17. Verfahren nach Anspruch 1, worin das Di- oder Trialkylphosphat in einer Menge zwischen 0 001 % und 
1 % zugegen ist. 

1a Verfahren nach Anspruch 1, worin die Protein enthaltende Zusammensetzung Faktor VIII umfaBt. 

19. Verfahren nach Anspruch 13, worin die Protein enthaltende Zusammensetzung Faktor IX umfaBt. 

20. Verfahren nach Anspruch 1, worin die Protein enthaltende Zusammensetzung zusatzltch fOr eine Zeit 
von wenigstens 5 Stunden auf 50 bis 70 * C erwarmt wird. 

21. Verfahren nach Anspruch 20, worin die Zusammensetzung, die aufgewarmt wird. einen Proteinstabilisa- 
tor umfafit, der em Protein gegen Denaturierung durch Warme stabilisiert. 

22. Labiles Protein enthaltende Zusammensetzung, wie sie in Anspruch 1 definiert ist, die mit einem mit 
Lipid beschichteten Virus infiziert war und anschliefiend derart behandelt wurde, daB das AusmaB der 
Inakt.v.erung des mit Lipid beschichteten darin enthaltenden Virus grSfier als vier logarithmische 
E.nheiten dieses Virus ist, worin die Menge des wirksamen, nicht viralen labilen Proteins, bezogen auf 
das gesamte nicht virale labile Protein, wenigstens 80 % betragt und worin diese Protein enthaltende 
Zusammensetzung abgeleitet ist von einer Zusammensetzung, die ein mit einem Virus infiziertes 
Protem entha"lt und einem Verfahren zur Inaktivierung des Virus unterzogen worden ist. welches das 
Inberuhrungbringen der mit einem Virus infizierten Zusammensetzung mit einer wirksamen Menge 
ernes Di- oder Trialkylphosphats Dber einen ausreichend langen Zeitraum umfaBt, urn die Zusammen- 
setzung im wesentlichen von den darin enthaltenen lipidbeschichteten Viren ohne HerbeifUhrung einer 
umfanglichen Proteindenaturierung zu befreien, und in dem das hinzugefugte Inaktivierungsmirtel in 
Form von Di- oder Trialkylphosphat in der das labile Protein enthaltenden Zusammensetzung verbleibt. 

23. Protein enthaltende Zusammensetzung nach Anspruch 22, worin das Trialkylphosphat Tri-n-Butylphos- 
phat ist. ^ 

24. Protein enthaltende Zusammensetzung nach Anspruch 22. worin das Virus Hepatitis B-Virus ist. 

25. Protein enthaltende Zusammensetzung nach Anspruch 22, worin das Virus das Non A- oder das Non 
B-Virus ist. 

Patentanspriiche fur folgenden Vertragsstaat : AT 

1. Verfahren dazu, eine labiles Protein enthaltende Zusammensetzung im wesentlichen frei von Lipid 
enthaltenden Viren zu machen, ohne wesentliche Proteindenaturierung herbeizufOhren, wobei die 
Zusammensetzung ausgewahlt ist aus der Gruppe bestehend aus Vollblut, Blutplasma, Plasmakonzen- 
trat, Prazipitat irgendeiner Fraktionierung solchen Plasmas, Uberstand aus irgendeiner Fraktionierung 
soichen Plasmas, Serum, Kryoprazipitat, Zellysat, in Blutzellen induzierte Proteine, Produkt einer nicht 
Blut entstammenden normalen oder Krebszelle oder Produkt eines Gen-Splicing-Vorgangs, wobei das 
Verfahren das In-Kontakt-Bringen der labiles Protein enthaltenden Zusammensetzung mit einer wirksa- 
men Menge eines Di- oder Trialkylphosphats fur eine Zeitdauer umfaBt, die ausreichend ist, urn die 
labiles Protein enthaltende Zusammensetzung frei von Lipid enthaltenden Viren zu machen, ohne 
wesentlichen Proteindenaturierung herbeizufOhren. 

2. Verfahren nach Anspruch 1, worin das Di- oder Trialkylphosphat Alkylgruppen aufweist die 1 bis 10 
Kohlenstoffatome enthalten. 

3. Verfahren nach Anspruch 2, worin das Trialkylphosphat Alkylgruppen aufweist, die 2 bis 10 Kohlenstoff- 
atome enthalten. 

4. Verfahren nach Anspruch 2, worin das Trialkylphosphat Tri-n-Butylphosphat ist. 

5. Verfahren nach Anspruch 1, worin das In-Kontakt-Bringen in Gegenwart eines Befeuchtungsmittels 
durchgefUhrt wird. 
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6. Verfahren nach Anspruch 5, worin das Befeuchtungsmittel ein nichtionisches Detergens ist. 

7. Verfahren nach Anspruch 5, worin das Befeuchtungsmitte! der Protein enthaltenden Zusammensetzung 
vor dem In-Kontakt-Bringen der Protein enthaltenden Zusammensetzung mit dem Di-oder Trialkylphos- 

5 phat zugesetzt wird. 

a Verfahren nach Anspruch 5, worin das Befeuchtungsmittel gleichzeitig mit dem Di-oder Trialkylphos- 
phat der Protein enthaltenden Zusammensetzung zugesetzt wird. 

io 9. Verfahren nach Anspruch 5, worin das Befeuchtungsmittel zugesetzt wird, nachdem das Di-oder 
Trialkylphosphat mit der Protein enthaltenden Zusammensetzung in Kontakt kommt. 

10. Verfahren nach Anspruch 6, worin das Detergens ein Partialester von Sorbit{ol)anhydriden ist. 

75 11. Verfahren nach Anspruch 1, welches auBerdem den Schritt umfaBt, das In-Kontakt-Bringen in Gegen- 
wart eines inaktivierenden Mittels durchzufuhren, das gewahlt ist unter Ethern und Alkoholen. 

12. Verfahren nach Anspruch 5, welches auBerdem den Schritt umfaBt, das In-Kontakt-Bringen in Gegen- 
wart eines inaktivierenden Mittels durchzufUhren, das gewahlt ist unter Ethern und Alkoholen. 

20 

13. Verfahren nach Anspruch 1, worin die Blutprotein erathaltende Zusammensetzung eines oder mehrere 
Proteine enthalt, die gewahlt sind unter Fibrinogen, Faktor II, Faktor VII, Faktor VIII, Faktor IX, Faktor X, 
Faktor I, Immunoglobuline, Prealbumin, Retinol bindendes Protein, Albumin, alpha-Globuiine, beta- 
Globuline, gamma-Globuline, Faktor III und die Komplementkomponenten, Fibronectin, Antithrombin III, 

25 Haemoglobin, Interferon, T-Zellen-Wachstumsfaktor und Plasminogenaktivator. 

14. Verfahren nach Anspruch 1, worin im AnschluB an das In-Kontakt-Bringen mit dem Di- oder Trialkyl- 
phosphat das Di- oder Trialkylphosphat entfernt wird. 

30 15. Verfahren nach Anspruch 1, worin die Zeitdauer zwischen 1 Minute und 30 Stunden liegt. 

16. Verfahren nach Anspruch 1, worin das In-Kontakt-Bringen durchgefuhrt wird bei einer Temperatur 
zwischen 0 • C und 70 • C. 

35 17. Verfahren nach Anspruch 1, worin das Di-oder Trialkylphosphat in einer Menge zwischen 0,001% und 
1% zugegen ist. 

18. Verfahren nach Anspruch 1, worin die Protein enthaltende Zusammensetzung Faktor VIII umfaBt. 

40 19. Verfahren nach Anspruch 13, worin die Protein enthaltende Zusammensetzung Faktor IX umfaBt. 

20. Verfahren nach Anspruch 1, worin die Protein enthaltende Zusammensetzung zusatzlich fUr eine Zeit 
von wenigestens 5 Stunden auf 50 bis 70 • C erwaVmt wird. 

45 21. Verfahren nach Anspruch 20, worin die Zusammensetzung, die aufgewarmt wird, einen Proteinstabilisa- 
tor umfaBt, der ein Protein gegen Denaturierung durch Warme stabilisiert. 

Revendications 

Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

50 

1. Precede pour rendre une composition contenant des prolines labiles choisie a partir d'un groupe 
consistant en sang total, plasma sanguin, un concentre* plasmatique, un precipite d'une fraction 
quelconque d'un tel plasma, un surnageant d'une fraction quelconque dudit plasma, un se>um, un 
cryopr6cipite\ un lysat cellulaire, des prolines induites dans les cellules sanguines, le produit d'une 
55 cellule non sanguine normale ou canceVeuse ou le produit d'un epissage de gene, pratiquement 
dSpourvue de virus contenant des lipides sans subir de d^naturation effective des proteines, ledit 
proc6d§ comprenant la mise en contact de ladite composition contenant des prolines labiles avec une 
quantity efficace d'un phosphate de di- ou trialkyle pendant un temps suffisant pour rendre ladite 
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composition contenant des prolines labiles exempts de virus contenant des tipides sans subir de 
denaturation effective des proteines. 

2. Procede selon la revendication 1, caracterise en ce que ledit phosphate de di- ou trialkyle a des 
5 groupes alkyles qui contiennent 1 a 10 atomes de carbone, 

3. Procede selon la revendication 2, caracteVise en ce que ledit phosphate de trialkyle a des groupes 
alkyles qui contiennent 2 a 10 atomes de carbone. 

io 4. Procede selon la revendication 2, caracterise en ce que ledit phosphate de trialkyle est un pho_sphate 
de tri-n-butyle. 

5. Procede selon la revendication 1 , caracterise en ce que ladite mise en contact est realisee en presence 
d'un agent mouillant. 

J5 

6. Procede* selon la revendication 5, caracterise en ce que ledit agent mouillant est un detergent non 
ionique. 

7. Procede selon la revendication 5, caracterise en ce que ledit agent mouillant est ajoute a la 
20 composition contenant des prolines avant la mise en contact de ladite composition contenant des 

prolines avec ledit phosphate de di- ou trialkyle. 

8. Procede selon la revendication 5, caracterise en ce que ledit agent mouillant est ajoute en meme 
temps que ledit phosphate de di- ou trialkyle a ladite composition contenant des prolines. 

25 

9. Procede selon la revendication 5, caracterise en ce que ledit agent mouillant est ajoute apres que ledit 
phisphate de di- ou trialkyle ait ete mis en contact avec ladite composition contenant des proteines. 

10. Procede selon la revendication 6, caracterise en ce que ledit detergent est un ester partiel d'anhydrides 
30 de sorbitol. 



11. Procede selon la revendication 1 comprenant en outre la realisation de ladite mise en contact en 
presence d'un agent inactivant choisi parmi les ethers et les alcools. 

35 12. Proc£de* selon la revendication 5 comprenant en outre la realisation de ladite mise en contact en 
presence d'un agent inactivant choisi parmi les ethers et les alcools. 

13. Procede selon la revendication 1, caracterise en ce que ladite composition contenant des proteines 
sanguines contient une ou plusieurs proteines choisies parmi les suivantes: fibrinogene, facteur II, 
40 facteur VII, facteur VIII, facteur IX, facteur X, facteur I, immunoglobulines, pr^albumine, proline Hant le 
retinol, albumine, alpha-globulines, beta-globulines, gamma-globulines, facteur III et les composants du 
complement, fibroneotine, antithrombine III, hemoglobine, interferon, facteur de crotssance des cellules 
T et activateur du plasminogene. 

45 14. Procede selon la revendication 1, caracterise en ce que, apres la mise en contact avec ledit phosphate 
de di- ou trialkyle, ledit phosphate de di- ou trialkyle est elimine. 

15. Procede selon la revendication 1, caracterise en ce que ladite periode de temps est comprise entre 1 
minute et 30 heures. 

50 

16. Procede selon la revendication 1, caracterise en ce que ladite mise en contact est realisee a une 
temperature comprise entre 0 • C et 70 • C. 

17. Procede selon la revendication 1, caracterise en ce que ledit phosphate de di- ou trialkyle est present 
55 en une quantite comprise entre 0,001% et 1%. 

18. Procede selon la revendication 1, caracterise en ce que ladite composition contenant des proteines 
contient le facteur VIII. 
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19. Procede selon la rev ndication 13, caracterise en ce que ladite composition contenant des prolines 
contient le facteur IX. 

20. Procede selon la revendication 1 , caracterise en ce que ladite composition contenant des proteines est 
5 de plus chauff§e pendant au moins 5 heures a 50 - 70 • C. 

21. Procede" selon la revendication 20, caracterise en ce que la composition qui est chauftee contient un 
stabilisateur de prolines qui stabilise une proteine contre la denaturation thermique. 

70 22. Composition contenant une proline labile telle que definie dans la revendication 1 ayant ete une fois 
infectge par un virus revetu de lipide et apres traitee de maniere a etre inactiv^e en virus contenant un 
revetement de lipides superieur a 4 logs dudit virus, dans laquelle la quantite de proteine labile active 
exempte de virus par rapport au total de proteine labile exempte de virus est d'au moins 80% et dans 
laquelle ladite composition contenant une proteine est derivee d'une composition contenant une 

75 proline infected par un virus et soumise a un procede deactivation virale comprenant la mise en 
contact de la composition infectee par un virus avec une quantite* efficace d'un phosphate de di- ou 
trialkyle pendant un temps suffisant pour rendre la composition pratiquement exempte de virus 
contenant un revetement de lipides,. sans subir de denaturation effective des prolines, et I'agent 
inactivant sous forme de phosphate de di- ou trialkyle que Ton a ajoute reste dans la composition 

20 contenant une proteine labile. 

23. Composition contenant des proteines selon la revendication 22, caracterisee en ce que le phosphate de 
trialkyle est un phosphate de tri-n-butyle. 

25 24. Composition contenant des prolines selon la revendication 22, caracterisee en ce que le virus est le 
virus de Thepatite B. 

25. Composition contenant des proteines selon la revendication 22, caractirisee en ce que le virus est le 
virus d'hepatite non A, non B. 

30 

Revendications pour I'Etat contractant suivant : AT 

1. Procede pour rendre une composition contenant des proteines labiies choisie a partir d'un groupe 
consistant en sang total, plasma sanguin, un concentre" plasmatique, un precipite d'une fraction 

35 quelconque d'un tel plasma, un surnageant d'une fraction quelconque dudit plasma, un seVum, un 
cryopr^cipite, un lysat cellulaire, des proteines induites dans les cellules sanguines, le produit d'une 
cellule non sanguine normale ou cancereuse ou le produit d'un epissage de gene, pratiquement 
depourvue de virus contenant des lipides sans subir de denaturation effective des proteines, ledit 
procede comprenant la mise en contact de ladite composition contenant des proteines labiies avec une 

40 quantite* efficace d'un phosphate de di- ou trialkyle pendant un temps suffisant pour rendre ladite 
composition contenant des proteines labiies exempte de virus contenant des lipides sans subir de 
denaturation effective des proteines. 

2. Procede selon la revendication 1, caracterise en ce que ledit phosphate de di-ou trialkyle a des 
45 groupes alky les qui contiennent 1 a 10 atomes de carbone. 

3. Procede selon la revendication 2, caracterise en ce que ledit phosphate de trialkyle a des groupes 
alkyles qui contiennent 2 a 10 atomes de carbone. 

so 4. Procede selon la revendication 2, caracterise en ce que ledit phosphate de trialkyle est un phosphate 
de tri-n-butyle. 

5. Procede selon la revendication 1 , caracterise en ce que ladite mise en contact est realisee en presence 
d'un agent mouillant. 

55 

6. Precede selon la revendication 5, caracterise en ce que ledit agent mouillant est un detergent non 
ionique. 
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7. Procede selon la revendication 5, caracterise en ce que ledit agent mouillant st ajoute a ladite 
composition contenant des prolines avant la mise n contact de ladite composition contenant des 
prolines avec ledit phosphate de di- ou trialkyle. 

5 8. Procede selon la revendication 5, caracteVise* en ce que ledit agent mouillant est ajoute en mime 
temps que ledit phoshpate de di- ou trialkyle a ladite composition contenant des prolines. 

9. Procede selon la revendication 5, caracterise* en ce que ledit agent mouillant est ajoute apres que ledit 
phosphate de di- ou trialkyle ait e\6 mis en contact avec ladite composition contenant des prolines. 

10 

10. Procede* selon la revendication 6, caracterise en ce que ledit detergent est un ester partiel d'anhydrides 
de sorbitol. 

11. Procede selon la revendication 1 comprenant en outre la realisation de ladite mise en contact en 
75 presence d'un agent inactivant choisi parmi les ethers et les alcools. 

12. Procede selon la revendication 5 comprenant en outre la realisation de ladite mise en contact en 
presence d'un agent inactivant choisi parmi les ethers et les alcools. 

20 13. Procede selon la revendication 1 ( caracterise en ce que ladite composition contenant des prolines 
sanguines contient une ou plusieurs prolines choisies parmi les suivantes; fibrinogene, facteur II, 
facteur VII, facteur VIII, facteur IX, facteur X, facteur I, immunogiobulines, prealbumine, proteine liant le 
retinol, albumine, alpha-globulines, beta-globulines, gamma-globulines, facteur III et les composants du 
complement, fibronectine, antithrombine III, he*moglobine, interferon, facteur de croissance des cellules 

25 T et activateur du plasminogene. 

14. Procede selon la revendication 1, caracterise en ce que, apres la mise en contact avec ledit phosphate 
de di- ou trialkyle, ledit phosphate de di- ou trialkyle est elimine. 

30 15. Procede* selon la revendication 1, caracterise en ce que ladite peViode de temps est comprise entre 1 
minute et 30 heures. 

16. Procede selon la revendication 1, caracterise en ce que ladite mise en contact est realisee a une 
temperature comprise entre 0 • C et 70 * C. 

35 

17. Procede selon la revendication 1, caracterise en ce que ledit phosphate de di-ou trialkyle est present 
en une quantite* comprise entre 0,001% et 1%. 

1a Procede selon la revendication 1 .caracteriseen ce que ladite composition contenant des proteines 
40 contient le facteur VIII. 

19. Procede selon la revendication 13, caracterise en ce que ladite composition contenant des proteines 
contient le facteur IX. 

45 20. Procede selon la revendication 1 , caracterise en ce que ladite composition contenant des proteines est 
de plus chauffee pendant au moins 5 heures a 50-70 * C. 

21. Procede selon la revendication 20, caracterise en ce que la composition qui est chauffee contient un 
stabilisateur de proteines qui stabilise une proteine contre la denaturation thermique. 

50 
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FIG. I COMPARISON BETWEEN 20% ETHER/ I % TWEEN BO (0) AND 

0. 1 % TNBP/ I % TWEEN 80 (ft) 
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FIG. 5 RECU1REMENT FCR TWEEN 80 ADDITION TO TNBP 
2<i: 
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